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528A

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is
for both operating and servicing personnel. Specific
warnings and cautions wili be found throughout the manual
where they apply, but may not appear in this summary.

TERMS

In This Manual

CAUTION statements identify conditions or practices that
couid result in damage to the equipment or other property.

WARNING statements identify conditions or practices that

could result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediate-
ly accessible as one reads the marking, or a hazard to prop-
erty including the equipment itself.

DANGER indicaies a personal injury hazard immediately ac-
cessible as one reads the marking.

SYMBOLS

in This Manual

ﬁ This symbol indictes where applicable caution-
ary or other information is to be found.

As Marked on Eguipment
% DANGER — High voltage.

Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This product is intended to operate from a power module
connected to a power source that will not apply more than
250 volts rms beiween the supply conduciors or between
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conductor
of the power module power cord. To avoid electrical shock,
piug the power cord into a properly wired receptacie before
connecting to the product input or output terminals. A pro-
tective ground connection by way of the grounding conduc-
tor in the power module power cord is essential for safe
operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessi-
ble conductive parts (including knobs and controls that may
appear to be insulating) can render an electric shock.

Use the Proper Fuse

To aveid fire hazard, use only the fuse of correct type. volt-
age rating and current rating as specified in the parts list for
your product.

Refer fuse replacement 1o qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this praduct in an explo-
sive atmosphere uniess it has been specifically certified for
such operation.

Do Not Operate Without Covers

To avoid personal injury, do not operate this product with-
out covers or panels installed. Do not apply power to the
plug-in via a plug-in extender.

vii






528A

SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Mot Service Alone

Do not perform internal service or adjustment of this prod-
uct unless another person capable of rendering first aid and
resuscitation is present.

Use Care When Servicing With Power On

Dangerous voitages may exist at several points in this prod-
uct. To avoid personal injury, do not touch exposed connec-
tions and compeonents while power is on.

Disconnact power before removing protective panels, scl-
deting, or replacing components.

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation.
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Section 1—5284A

PART |
OPERATOR’S INFORMATION

SPECIFICATION

INTRODUCTION

The TEKTRONIX 528A solid-state Television Waveform
Monitor is designed for use in displaying and monitoring
wavetorms from camera outputs, vides system output lines,
transmitter video input lines, closed-circuit TV systems, and
educational TV systemns utilizing 525 line, 30 frame {60 Hz
field rate) scan. The instrument can be easily modified to
work with 625 line, 25 frame {50 Hz field rate) scan. Low
power consumption and 1/2 rack-width size without sacri-
fice in display area are featured.

The B28A provides bright, easy-to-read videc waveiorm

- displays on a 5-inch crt, yet requires only 5-1/4 inches verti-

! cal height and 1/2 rack width mounting space. This permits
mounting the 528A side-by-side with another 528A or other
monitors, such as the TEKTRONIX 602 or 604A Display
Units, etc. The 528A also features an internai, illuminated
graticule.

Either of two loop-through 75 Q inputs, selectable from
the front panel, may be displayed. The displayed video sig-
nal is also provided at a video output connector {on the rear
panel) for viewing on a picture monitor. Calibrated 1 volt and
4 voit full scaie {140 IRE units) sensitivities are provided for
displaying common video and sync signal leveis. A VARL
ABLE (VOLTS FULL SCALE) control permits uncalibrated
gisplays from 0.25 V to 4.0 V full scale. A built-in 1 V calibra-
tion signal may be switched on 1o check vertical sensitivity
calibration.

FLAT, IRE, CHROMA, and DIFF GAIN frequency-re-
sponse positions on the front-panel RESPONSE switch per-
mit observation of various signal characteristics. A DC
Restorer, which may be turned off when not required, main-
tains the back porch at an essentially constant level regard-
less of changes in signal amplitude, average picture level
{APL}, and color burst.

A horizonial SWEEP selector switch provides ZH {(two
ling), 1 us/DIV (expanded two ling), 2 V (two field), and 2V
MAG (expanded two field) dispiays. Displays of RGB and
YRGB waveforms from color camera processing amplifiers
are provided by interconnection through a rear-panel 9-pin
receptacle.

A TEKTRONEX C-59P Camera is recommencied for dis-
piay photography with the 528A. The TEKTRONIX C-5C
Opt. 01, C-28, or C-30BP Opt. 01 may aiso be used, with
appropriate adapters.

SPECIFICATION

The performance requirements listed here apply over an
ambient temperature range of 0°C 1o +50°C. The rated
accuracies are valid when this instrument is calibrated at
+20°C to +30°C, after a warm-up time of three minutes.
{A twenty minute warm-up time is required for rated accura-
cies at 0°C ambient temperature.) Test equipment used in
verifying performance requirements must be calibrated and
working within the limits specified under the Equipment Re-
quired list.

ltems listed in the Performance Requirements column of
the Electrical Characteristics tables are verified by complet-
ing the Performance Check in Section 4 (Calibration) of this
manual unless specifically stated otherwise. ltems listed in
the Suppiemental Information colurmn may not be verified in
this manual; they are either expianatory notes or perfor-
mance characteristics for which no limits are specified. The
Peri. Ch. Step No. column identifies the individual steps in
the Performance Check procedure that apply to each Per-
formance Requirement itermn.

1-1
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Table 1-1 (cont)

Specification—528A

Perf. Ch.
Characteristics Performance Requirements Supplemental Information Step No.
Transient Response
1V FULL SCALE
FLAT {using 125 ns
H.A.D. sin® pulse
and bar)
Preshoot 1 IRE unit or iess.
Pulse-to-Bar
Ratio 0.99:1 10 1.01:1.
Qvershoot 2 |RE units or less. 18
Ringing 2 IRE units or ess.
Tilt
Field Rate Square
Wave or Verticai
Window 1% or iess.
25 us Pulse 1% or less.
Pifferential Gain When baseline is at 50 IRE and
signal is adjusted to 100 IRE:
Displayed differential gain is 21
1% or less with 20% — 90% APL
changes.
Deflection Factor
1V FULL SCALE 140 IRE units within 1% with
1V input. 11
4V FULL SCALE 140 IRE units within 3% with
4V input.
VARIABLE (VOLTS
FULL SCALE} Range
1V FULL SCALE 025 Vorlkssto 1.0V for
140 IRE unit display. 12
4V FULL SCALE 1.0V orless to 4.0V for
140 IRE unit display.
CAL - UNCAL Indicators
VARIABLE in calibrated Green (CAL) LED must light.
position 13

VARIABLE in uncailibrated
position

Red (UNCAL) LED must light.

Maximum Input Level
Ac Coupied
1V FULL SCALE

+5V de.

4V FULL SCALE

=5V dc.

{c Coupled
1V FULL SCALE

input signal must be with-
in +1.1V for on-screen
positioning.

4V FULL BCALE

Input signal must be with-
in £4.4 V for on-screen
positioning.

REV JUN 1982

1-3



861 NAF A3H

“1¥714 ©1 198 yoUMmS

Buiies
IIEVIHYA Aug a0

Sl ISNOJSTH ulim Aeidsip un FIVOS TN A ¥
JHI O 10} %GL UIGUM A L TIWOS TINE A L
spnduny
[eubis nding
{reusuow)
B G gouepadul nding
gl PROI G QU SSD IO AP mé;no uo |pAae™ 2Q
“Reydsip ("1d¥ 2608)
i1z HUN T4t OpL UHM £ UM gseld [epualagiQ
“Aeidsip (1dY ©408)
L2 HUN 3H| OF1 UBM 9%Z UM ueE) fenualeig
Y6l 8 61 "%E UIUHM ZHIN G OF ZH 52 ssuodsey Aouanbaiy
Ind1No O3UIA
{130 10 U0
sUBLInIISU o Jo
asn Ul sindu) ‘sbuyes
m 101083 UO0BYSP (18
‘B G Ut paleuiuLs)
"ZHWN § O} gp O 1sB9f 1Y g ® V) 1NdNI OIAIA
SS07 WIN9Y wnwixen
¢z 44 0§ AG pegIsEd B 09 WIS TINH AP
'4d 05 Aq paeiesed 1y S FWOSTINA A L
(perBURLLIDY
10U) aouepadul ndu)
"3H| 001 1e pakeidsip
o0 puB AW 0§ SB MO| S8 2Q
Az $[BUDIS JSIMBOGNS T1dY
Aue yym ueb |epusiayp o
JUSWIBINSEBLW 1O} SHUN 34! 001 O}
papuedxs ag Asw d-d AW g4} JO
oA8] [eubis JsLUBOGNS (BULION NIYD 441a
‘%086 01 %01 WOy Idy Aue je
sjustensesiy Web [equeiaiip
IO} SHUn I 08 ©1 papuedxs 8q
Aews pa1eIgi Ty A | Ut Aouanbedy
18Inq o (S3uUn J4i 0Z) AW Opl YINQHHD
PEOLIGAO asnes ABl syun
341 00 J0 S500X8 u) sheidsiq 34I pue 1vd
apnydwy wnunxey
‘o daig uoneuuou] usw|ddng sjuswanbay a3uURWIIOLSY sousuaRIeyD
Yo ped

(1u02) |-1 si1qey,

ygzs-——uoneoiivadg



Specification—528A

Table 1-2
DC RESTORATION
. Peri. Ch.
Characteristics Performance Requirement Supplemental Information Step No.
Clamp Time Back porch. 22
Low-Frequency Response
at 60 Hz
Attenuation of 60 Hz 20% or less, DC RESTORER
added to Input Signal switch set from OFF to ON, 22
Blanking Level Shift 1 IRE unit or less shift from
due to Presence or no color burst {0 presence of 22
Absence of Burst color burst,
Bianking Level Shift APL changes from 50% 1o either
with 10% to 90% APL 10% or 90% will cause blanking 22
Change level shift of 1 IRE unit or
less,
Vertical POSITION
Cw Moves trace up.
Cow Moves irace down.
PGSITION Range, DC +1.0 V dc can be positioned 14
Coupled to +90 IRE line or below.
—1.0 V dc can be positioned
to —30 {RE line or above.
Table 1-3
CALIBRATOR
Perf. Ch.
Characteristics Performance Requirement Supplemental Information Step No.
Calibrator Frequency At least 2 cycles will be dis-
played at 2. Must synchronize 1
_ 2H sweep.
Amplitude 1.0 V within 1%. Adjustable with RB75 (—15 V
Adj. on Power Bd.), meas- 1
ured at TP400 (Main Bd.}
when in 1V CAL.
Position Top of calibrator waveform
must be between 50 IRE
units and 100 IRE units on
graticule when Back Porch 1
of video signal is positioned
to O IRE line, with DC
RESTORER switch set to ON.
@ 1-5
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Table 1-5
EXTERNAL SYNC

Specification—528A

Characteristics

Performance Requirement

Supplemental Information

Perf. Ch.
Step No.

Input Signai Reguirements

1.5 V to 4.5 V composite sync
will synchronize sweeps.

23

input Impedance
{Unterminated}

Approximately 15 kQ paralleted
by approximately 5 pF.

Maximum Return Loss
when Terminated in 75
Loop-Through Connector

At least 46 dB from 25 Hz to
5 MHz,

17

Maximum Input Voltage

+20 V.
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Specification—528A

Table 1-7
CRT DISPLAY
Perf. Ch
Characteristics Performance Reguirement Supplemential Information Step No.
Crt Viewing Area 8 x 10 cm. (Horizontal, 12.5 div,
Vertical, 170 IRE units.}
Configuration Flat-faced 5-inch rectanguiar.
Graticule internal, variable illumination.
Accelerating Potential Approximately 4 kV.
Trace Rotation Range 6° total range. Turning control
Cw rotates trace cow.
Table 1-8
POWER SUPPLIES
Perf. Ch.
Characteristics Performance Requirement Supplemental Information Step No.
Accuracy
15V Within 2%.
+ 10V Within 5%.
+100 vV Within 5%.
+300 V Within 5%.
—3850 V Within 5%. 2
Ripple
-------- 85V 10 mV or less.
+10V 20 mV or lgss in 2H mode.
+100 vV 20 mV or less in 2H mode.
+300V 2 V oriess.

REV OCT 1985
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Specification— 5284
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Section 2—528A

OPERATING INSTRUCTIONS

INTRODUCTION

This section of the manuat will help familiarize the user
with the 528A Television Waveform Monitor. Included in this
section is an explanation of the front-and rear-panel con-
trols and connectors, and an Operator's Checkout Proce-
dure that provides “hands-on” familiarization and a check of
basic instrument operation.

CONTROLS, CONNECTORS, and
INDICATORS

introduction

The foliowing describes the functions or operations of the
various confrols, connectors, and indicators found on the
front-and rear-panet of the 528A Television Waveform Moni-
tor (see Fig. 2-1).

Front-Panel Controls and Indicators

@ POSITION (Horizontal Control): A ten-turn con-
trol to position the display horizontally on the
viewing screen. This has sufficient range to dis-
piay any portion of the display at any setting of
the SWEEP switch.

(Z) AL and UNCAL Indicators: CAL LED (green)
indicates when the VARIABLE (VOLTS FULL
SCALE) conirol is set to the calibrated detent po-
sition (fully counterclockwise). UNCAL LED (red)
indicates that the VARIABLE (VOLTS FULL
SCALE} control is not in the calibrated position.
The indicators also function as a pllot light to indi-
cate when power is applied and the instrument is
on.

YOLTS FULL SCALE Switch: Five-position ro-
tary switch that allows the user to select signal
information to be displayed from either the rear-
pane! VIDEO INPUT A or VIDEO INPUT B con-
nectors, at a deflection factor of either 1 V {fuli
scale) or 4 V (full scale). The center position se-
lects the internal 1 V CAL (1 volt) calibrator signal
for checking calibration of the vertical deflection
factor.

@

@

VARIABLE (VOLTS FULL SCALE) Control:
Continuously variable control with a minimum
range of 1 {0 4 to permit variable adjustment of
gain (deflection factor) for each VOLTS FULL
SCALE switch position. Used in conjunction with
the VOLTS FULL 8CALE switch {0 accomodate
input signals from 025V t0 4 V.

RESPONSE switch: Four-position lever swiich
selects either FLAT, IRE, or CHROMA frequency
response characteristics.

A fourth position, DIFF GAIN, provides the same
frequency response characteristics as  the
CHROMA position, but with an additional gain of
3 to 5.5 times.

SWEEP Switch: Four-position lever switch se-
lects 2H, 1 us/DIV, 2V MAG, or 2V sweep rate.

2H: Sweep repetition rate is half line rate to dis-
play two tetevision fnes.

1 us/DIV: Expands the two-line display to pro-
vide 10 times magnification of the horizontal
blanking interval or any other poriton of the two-
line display.

2V MAG: fxpands the two-field display (2V) to
provide 20 times magnification of the vertical
blanking interval or any other portion of the two-
field display.

2V: Sweep repetition rate is half field rate to dis-
play two television fields (one frame).

INTENSITY Conirol: Controis brightness of the
display. :

FOCUS Control: Permits adjustment of the cit
beam for optimum definition.

POSITION (Vertical Centrol): Vertically posi-
tions the display on the viewing screen,

2-1
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@ PWR-SCALE ILLUM Control: PWR (POWER)

switch turns the instrument on or off.

SCALE ILLUM: control sets the light level of the
internal graticule markings.

DC RESTORER Switch: Two-position slide
switch to turn the DC RESTORER ON or OFF.

SYNC Switch: Two-position slide switch {0 se-
lect either INT (internal) or EXT {external) sync
source.

Rear-Panei Controls and Connectors

@

ASTIGMATISM Adjustment: Screwdriver ad-
justment permits adjustment of the crt beam for
optimum definition.

TRACE ALIGN Adjustment: Screwdriver ad-
iustment to align the {race or the display with the
horizontal graticule lines.

LINE VOLTS Switch: Two-position slide switch
for sefecting a line-voltage range of either 99-
132 V or 198-250 V.

CAUTION

Check for correct setting of the LINE VOLTS
switch before applying power fo avoid dam-
aging the instrument.

VIDEO OUT Conpector: Bnc connector for
monitoring the displayed signal on a picture
monitor. Output amplitude is approximately 1
volt when the 528A display is 140 IRE units.
Qutput impeadance is 75 . External connections
from the output should be terminated in 75 Q.

EXT SYNC Connectors: Bnc connectors for
accepiing external sync signals. Input require-
ments are 1.5 V 10 4.5 V composite sync for sta-
ble sweep synchronization. The inputs are loop-
through and compensated for 75 {1, so that the
instrument may be connected into any part of a
properly terminated 75 @ system.

When an EXT SYNC connector is connected 1o

@

Operating Instructions—5284

should be connected to the unused input con-
nector to properly terminate the system.

Fuse Holder: Holds the ac-ling fuse that pro-
vides over-current protection for the instrument.
Check that the proper fuse is installed for the
center line voltage that is selected before apply-

ing power.
{ CAUTION

Disconnect the ac power cord before check-
ing or replacing the line fuse.

VIDEQ INPUT A Connectors: Bnc connectors
for applying an external video signal to VIDEO
INPUT A. The inputs are high impedance loop-
through, compensated for 75 Q, not internally
terminated. Input amplitude for full scale deflec-
tion may be from 0.25V or less to 4.0V, de-
pending on the settings of the VOLTS FULL
SCALE switch and VARIABLE (VOLTS FULL
SCALE ) control.

When a VIDEO INPUT A connector is connected
to the ouiput of a system where loop-through
connections are not required, a 75 & termination
should be connected to the unused input con-
nector to properly terminate the system.

J370 RGB/YRGB connector: Nine-pin socket
for accepting an external stawcase and control
signals. Staircase input signal requirement is ap-
proximately 10 V for a 9-division displacement.
See Section 3 Installation and Section 1 Specifi-
cation in this manual for other details.

VIDEO INPUT B Connectors: Bnc connectors
for applying an exiernal video signal to VIDEO
INPLIT B. See 19 VIDEO INPUT A Connectors
for details,

international-Type Connector Receptacle: 3-
terminai connector to recelve the ac power cord.

OPERATOR’S CHECKOUT
PROCEDURE

The following procedure is provided as an aid in obtaining
a display on the 528A, and may be used for operator famil-
farization and as a check of basic instrument operation.

the output of a system where loop-through con-
nections are not required, a 75Q termination
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10. Connect a 1-volt modulated staircase signal to the
VIDEO INPUT A connector. Connect a 75 9 termination to
the other unused VIDEQ INPUT A connector.

11. Connect a color bars signal (EIA Standard Color
Bars with 75% amplitude and 7.5% setup} to the VIDEQ
INPUT B connector. Connect a 75 @ termination to the other
unused VIDEO INPUT B connector.

12. Setthe VOLTS FULL SCALE switchio A 1. Use the
verticai POSITION contrel to align the blanking level of the
waveform with the 0 IRE graticule lné. A modulated stair-
case waveform similar to the one shown in Fig. 2-3 should
be displayed. The FLAT position of the RESPONSE switch
provides a flat frequency response from 25 Mz to approxi-
mately 5 MHz.

Fig. 2-3. Displays of a 10-step modulated staircase signal with
the RESPONSE switch set to FLAT and the SWEEP switch set to
2H.

13. Set the RESPONSE switch to IRE. This position of
the switch provides a frequency response with a rolloff per
1958 IRE STD 23 S-1 as illustrated in Fig. 1-1 {refer to Sec-
tion 1 Specification in this manual). Figure 2-4 shows the
waveform monitor display with this response.

14. Set the RESPONSE swiich to CHROMA. A
chrominance waveform similar to the one shown in Fig. 2-5
should be displayed. In this position of the switch, only the
components of the signal within the 3.2 MMz to 4.0 MHz
frequency range are displayed, with no kuminance

L components.

Operating Instructions—E528A

Fig. 2-4. Display of a 10-step modulated staircase signal with
the RESPONSE switch set to IRE and the SWEEP switch set to
2H. Note the absence of chrominance components.

Fig. 2-5. Display of a 10-step moduiated staircase signat with
the RESPONSE switch set to CHROMA and the SWEEP switch
set to 2H. Note absence of luminance componenis.

15. Set the RESPONSE switch to DIFF GAIN, The dis-
play should be similar t¢ the one shown in Fig. 2.5, except
the amplitude of the DIFF GAIN display will be 3 10 5.5 times
greater.

The DIFF GAIN switch position is used when checking
equipment for differential gain, using a test signal such as a
moduiated staircase or ramp. To perform this check, a sug-
gested procedure is as follows:
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Fig. 2-9. Display of a 10-step moduiated staircase signal with
the RESPONSE switch set to FLAT and the SWEEP switch set to
2V.

Fig. 2-10. Display of a 10-step modulated staircase signal with
the RESPONSE swiich set to FLAT and the SWEEP swiich setto
2V MAG,

The A 4 {and B 4) positions of the VOLTS FULL SCALE
switch are primarily used to observe composite sync signals
that are 4 volts in amplitude, but these switch positions may
also be used in conjunction with the VARIABLE (VOLTS
FULL SCALE) control to observe composite video signals
with amplitudes between 1 and 4 volts.

20. Set the VOLTS FULL SCALE switch to B 1, and the
SWEEP switch 1o 2H. A color bars display simiular 1o the
one shown in Fig. 2-11 should be obtained.

Operating Instructions—5284

Fig. 2-11. Typical display of a color bars signal. The RESPONSE
switch is set to FLAT and the SWEEP switch is set to 2H.

21. Set the SWEEP switch to 2V MAG. Use the horizon-
tal POSITION control to scan across one entire field. If a
standard EIA color bars signat is coupled to VIDEO INPUT
B (such as is provided by the TSG1 Color Bars Generator),
note that the first 75% of the field consists of color bars, and
the remaining 25% of the fieid consists of -1, W, Q, B sig-
rials, similar to that shown in Fig. 2-12.

| COLOR BARS

Fig. 2-12. Display obtained of the coior bars signal and the
-|,W,Q,B signal of the EIA Standard Color Bars signal, with the
SWEEP switch set to 2 V MAG, the RESPONSE set to FLAT, and
the horizontal POSITION control set to center the switching
point.
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Fig. 2-13. Internal NTSC graticule for the 528A.

To the left of the boxed area, short dashed and solid lines
are piaced for convenient measurement of pulse ampiitudes
inciuding K-factor tolerances.

To use the vertical scale in measuring line time distortion
{i..D.), position the leading edge of the composite test signal
tar (sine” pulse and 18 x5 bar signal) to the ascending arrow
{located just to the right of horizontal center). Set the
planking level on the 0 IRE line. If insertion gain is off, set
the VARIABLE (VOLTS FULL SCALE) control so that the
bar top passes through 100 IRE at its midpoint within the
small boxed area. The irailing edge of the bar should fall on
the descending arrow.

Operating Instructions—528A

To measure ling time distortion, check the largest devi-
ation of the bar top (tilt or rounding) within the box. This box
ignores the first and last 1 us of the bar, where short time
distortions may be observed. The box provides 2% (dashed
tines) and 4% (solid lines) L.D. {line time distortion) scales.

For signals with a bar width other than 18 us {for exam-
pie, 25 us), accurate line time distortion measurements can
aiso be made by a slight modification in the procedure, as
foliows:

Set the blanking level on the 0 IRE line. if insertion gain is
not correct, set the VARIABLE (VOLTS FULL SCALE) con-
trol s that the bar top passes through the 100 IRE line. At
the midpeint of the bar signal {i.e., 12.5 us after the rise, in
our example). Set the leading edge of the bar on the ascend-
ing arrow, and check the largest deviation of the bar top
within the box. Then, position the trailing edge of the bar to
the descending arrow, and check the largest deviation of the
bar top within the box.

Television organizations sometimes use and are familiar
with (2T) pulse-to-bar amplitude ratic measurements, The
short dashed and solid lines to the left of the boxed area
facilitate this measurement. These lines are scaled per the
factors:

% and

1 o,
(1-4K) REwT e
as described in CCIR STD Vol. V 1966, Page 104, relating
pulse peak amplitude versus K factor,

To measure K o set the 18 xs bar on the rising and fall-
ing arrows as in measuring line time distortion, adjusting the
VARIABLE (VOLTS FULL SCALE) control so that the bar
top passes through 100 IRE at its midpoint. Then, set the
horizontal POSITION control so that the pulse peak is locat-
ed in the speciai scaled area.

NTSC and CCIR Graticules

Horizontal Scale. The horizontal reference line at 0 IRE
(NTSC) or 0V (CCIR) is 12.7 divisions long. With the
SWEEFP swifch set to 2H, the time base line (display} is two
tetevisions lines in length. At 2V, the line duration is two
television fieids. When the SWEEP switch is set to 1 us/DIV,
each major division represents 1 s, and serves as a conve-
nient time calibration check.

29
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THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO &0.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TG
PERFORMING ANY SERVICE.







Section 3—5284

PART Il
SERVICE INFORMATION

INSTALLATION

PACKAGING

Atinstallation time, save the shipping carton and packing
materials for repackaging in case shipment becomes neces-
sary. See Repackaging for Shipment in Section 6, Mainte-
nance, in this manuai for detailed repackaging instructions.

ELECTRICAL INSTALLATION

Power Requirements

This instrument is intended to operate from a power
source that will not apply more than 250 V rms between the
suppty conductors or between either supply conductor and
ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe
operation. Oniy the Line Conductor is fused for over-current
protection.

The 528A operates over a line-frequency range of 48 Hz
to 440 Hz, and at line voitages of 99V ac to 132V ac or
198 V ac 1 250V ac. A rear-panel LINE VOLTS selector
switch makes sglection of the nominal center line voltage
easy. Power consumption of the 528A is approximataly 48
watts at 115V ac, 60 Hz fine.

Line-Yoltage Conversion

warRNING §

Disconnect the ac power cord before removing the
protective metal cabinet.

Check the setting of the LINE VOLTS selector swiich
{see Fig. 3-1). For a center {nominal} line voliage of 115V

@

ac, the switch should be in the 'up’ position. For a center
(nominai) line voltage of 230V ac, set the switch in the
‘down’ position.

Check that the proper fuse is installed for the center line
voltage that is selected. For a center line voltage of 115V
ac, the line fuse should be a 0.7 A Slow-Blow type. For a
center line voltage of 230V ac, the line fuse should be a
C.4 A Slow-Blow type.

For maximum dependability and long life, the line voltage
applied to the 528A should be within the line-voltage operat-
ing range for the LINE VOLTS switch position used. if the
line voitage exceeds the operating fimiis, or has a poor
waveform (distorted sine waves), unstable power-suppiy
operation may resuit. Check for proper line voltage and
waveform before checking for other causes of unstable op-
eration. Use of an external line-voitage regulator is not gen-
erally recommended, since many avaiiable line-voltage
regulators supply a distorted sine-wave output voltage.

Power Plug Options

A choice of power-plug configurations is available to
adapt the 528A for use with a variety of ac power sockets.
Figure 3-2 shows the various types available currently as
options.

Cooling

The 528A is cocled by convection air flow through the
instrument. For information concerning minimum clearance
needed around the instrument for proper air circulation, re-
fer to Fig. 3-13.

RGB/YRGB J370 Whing Connections

A 9-pin socket connector, designated J370, is provided
on the 528A rear pane! to connect an external siaircase
signal and control voltages 1o the 528A. The input imped-
ance between pin 3 {(staircase signal input} and ground is

31
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installation—5284

OPTION
'NUMBER A1

Universal Euro
226 volt/50 Hz
Rated 16 ampere

OPTION
MNUMBER A3

Austratian
240 volt/50 Hz
Rated 10 ampere

North American
120 volt/60 Hz
Rated 15 ampere
(12 amp max; NEC)

OPTION
NURBER A2

240 volt/50 Hz
Rated 13 ampere

OPTION
NUMBER A4

North American
240 volt/80 Hz
Rated 15 ampere
{12 amp max; NEC)

23617-01

Fig. 3-2. Power cord options.

Figure 3-4 shows wiring connections for the fermale sock-
et when using the alternate lettered-pin Amphenot socket
(see Alternative Socket and Connectors in Section 1,
Specification).

When control voltage is appked and the SWEEP switch is
set 10 2V or 2H, the sweep length is 27% 1o 33% of the
normal sweep length for RGB (3 step) operation.

For externally-applied control signai power, apply 12 V 1o
15V between pin 4 (positive} and pin 5 {negative), or 5 V
between pin 8 (positive} and pin 5 (negative) of J370.

For internal power-control signal, jumper pin 5 to pin 6 on
J370 for 15V operation. Ground pin 4 1o actuate
RGB/YRGB circuit. For &5V operation, jumper TP373 and
TP374 {rear of Main circuit board inside of instrument. See
Fig. 3-6). Ground pin 5 of J370 to actuate RGB/YRGB
circuit.

The instrument is factory wired for RGB (3 step) oper-
ation. To convert to YRGB operation, connect a jumper be-
tween TP265 and TP266. See Fig. 3-7.

See Section 1, Specification, RGB/YRGB Electrical
Specification, for control circuit internal resistances.

With the controi voltage properly applied and J370 con-
necied as described, when a 20 Hz 3-step RGB staircase
signal of correct amplitude (10 V within 15%) is applied
through pin 3 of J370, the display will be properly positioned
if the DC Level control R304 (described iater) is properly
adjusted. The total length of the three stepped sweeps will
be approximately equal to a normal sweep-irace length in
accordance with the staircase output from a color processor
{see Fig. 3-8).

To obtain the displays shown in Fig. 3-8, red, green, and
blue non-composite ouiputs from a color bar generator were

33
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CONTROL VOLTAGE INPUTS
i
| TPa73 |
Ll
TN STAIRCASE
r g_img INPUT
P10
C 14
4 b [ 3 i
; A 7
P18
—15V
266218

Fig. 3-4. Rear {wiring) view of alternate lettered-pin socket. De-
scription: Socket, 9-pin, chassis mounting with female insert,
Amphenol 165-13. Matching male plug, Ampheno! 165-16.

coupled to a line-rate video switcher and to the 528A VIDEQ

. INPUT A connector. The staircase output from the video
" switcher was applied to pin 3 of J370 to step the sweep

sideways so that the red, blue, and green signals are dis-
played from left to right, respectively. This illustration is in-
tended to simulate the display that could be obtained from a
color television camera equipped with a RGB video
switcher.

When using YRGB operation (4 step), the sweep length
is 20% to 25% of normal sweep length. When the YRGB
signal is applied to pin 3 of J370, the signal wilt step the
sweep s0 the total length of the four stepped sweeps will be
approximately equal to & normal sweep-trace lengih.

Some RGB and YRGB systems have a staricase signal
output with a positive dc component, and some with a nega-
tive dc component. The dc component positions the display
to the left or right on the ort, depending on the polarity. To
properly position the dispiay, proceed as follows:

1. Remove the control voltage and set the SWEEP
switch to 2V or 2H. Check that the sweep staris at the first
left major graticule division mark.

2. Apply the control voltage.

installation--528A

3. Adjust the DC Level control R304 (see Fig. 3-9) so the
display starts at the same point as the normal {2V or 2H)
sweep.

Modifications

The 528A can be modified to satisfy certain studio condi-
fions. Some possibie modifications are as follows:

1. Changing to dc input coupling.

Sometimes it is necessary o observe the demodulated
output from a television transmitter, using a dc oscilloscope.
The 528A vertical ampiifier can be dc coupled and used for
this purpose. The information that follows describes how 1o
make the modification.

a. Solder a jumper wire between TP2 and TP8 as shown
in Fig. 3-10. The jumper shorts out the coupling capaci-
tor, and all signals selected by the VOLTS FULL SCALE
switch are now dc coupled from the input through the
vertical amplifier to the crt vertical deflection plates with
the RESPONSE switch set to FLAT or IRE.

2. Changing 3-step RGB Mode of Operation to 4-step
YRGB Mode.

Refer to RGB/YRGRE J370 Wiring Connections, previcus-
ly described in this section.

3. Eliminating Crt Blanking During RGB/YRGB Mode of
Operation.

a. To observe the entire RGB/YRGB display {including
retrace), connect a short jumper wire between TP230
and TP235 as shown in Fig. 3-11. The jumper applies
+10V to the emitter of Q230, which holds Q230 at
cutoff. With Q230 cut off, the crt will be unblanked at all
times.

4. Changing to 625-Line 25-Frame Scan.

The 52BA can be easily modified to work with a 625-line,
25-frame (50-Hz field rate) scan system. Refer to Option 3 in
Section 7, Instrument Options in this manual for details.

MECHANICAL INSTALLATION

Rackmounting Installation

The metal cabinat for the 528A provides the proper elec-
trical environment for the instrument, minimizes handiing
damage, and reduces dust coilection within the instrument.
The four 0.156-inch diameter holes in the bottom of the
cabinet depressions provide a means for mounting the in-
strument solidly to a surface such as a metal shelf {rack
adapter) in a cabinet rack or console.
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TP373  TP3I74

FRONT OF INSTRUMENT >

3862-20

Fig. 3-6. Partial view of the Main beard, showing locations of
TP373 and TP374 near the rear of the hoard.

TP265

TP266 P1-2

'FRONT OF INSTRUMENT [ >

Fig. 3.7. Partial view of the Main board, showing locations of
TP265 and TP266 near the rear of the board. These test points
should be jumpered together for YRGB operation.

The 528A is designed to be cradle-mounted in a standard
19-inch rack or console side-by-side with another 528A or
other instrument, such as the TEKTRONIX 1420
Vectorscope or the TEKTRONIX 602 or 804A Display Moni-

installation—528A

(B}

3652-21

Fig. 3-8. Display obtained with the 528A set for RGB mode,
using one type of RGB switcher. With the DC RESTORER switch
set to ON, the vertical PGSITION control was used to position
the black levet ot display (A) at 0 iRE, and display (B) siightly
above the OIRE graticule line (for a clearer view of the
waveformj.

tor. See the listing at the rear of this section for Tektronix
part numbers for rack adapters and other mounting hard-
ware. If only one 528A is mounted on the rack adapter, a
panel assembly that goes around the 528A cabinet front
dimension and covers the space for the other half of the
rack width can be obtained through your local Tektronix
Field Office or representative. See the rear of this section for
Tektronix part numbers. Fig. 3-12 shows details of the rack
instailation. Figure 3-13 shows dimensions of the 528A in
the metal cabinet and locations of the holes in the bottom of
the cabinet depressions.

37



8yl uo Bupses pued-gns JUoJ 8y ) "youl ¢Z | 0 noge eued
uod) syl ybnosyy epnayoud Jauiges ey 187 Buuedo jeued
LLOESND 8yl JO apis 12as syl UBNoI 18WIgED 8yl opIIS ‘e

‘Buiuade ay) jo 8218 Yy
BUILLISISP O] J8S] 1OUIIED 8L IO 18UIGed U3 JO M3IA [BUDIS
-UBLUID UG 9L} s "|aued wWOISNo BU) Ul S[OY 8YL IND) °Z

‘1BUIGED 8u} 1O JUO)
8y} ybnouyy INO JuBLUNISU 8Ll BPIS PUB ¥8ZS euy 4o Bul
“MEJD MBIA-IBBS 8U} Ul UMOLIS SMBI3S OM] BUL BAOWIBY |

{pl
-¢ Bi4 pue ¢1-¢ 'Bi4 01 4840)) pe1sabiing g1 sunpasold Huimo;
-0} 9y} ‘poylet 184y &y Suisn jJusingsyl sy} |BISUl O

‘|80BUNS [puRd-LLIO)
-8no eyl Yum ubie 8oelns pued-u0l IOHUOWN LUCLBAEAN
BUl SxBW O} HOUs all U0 Yaeq seyuny youk gy InOgE
psuopisod ag 01 uewnsul syl moe o1 Buado seble
B sainbas poulswt UCIHEBISUI PUodss 8yl ‘jeurd WwoISND
sy} ui apew Buvado ayy Jeaod 0] Bunses |pued-gns 1Uo; 4o}
-UOW ULIOJSABAA SY1 SMOI[B POUISW UOIB| RIS 1S4l 8U

-Bunsed jeued-gns U0} BU O UOISUSWID SPISING ay) Sk
8215 swes ay; Bulusdo UB 1IN 0} IBUIGED aY) JO MBIA [BUCIS

s} {B 1B PaNURIQUR 3G {[IM 12 By ‘uoneisdo
$0 SpOW GDHA/GDH 9UL Ul VIS SUl PUB UMOYS SE Paloaules

aspm dwinf & LIAR "PAR0G SU3 JO JB3I BY) JEAU GEZd), PUR 0SZdL
10 suonREss| BuMOYS ‘PIBCY ulByy SUL JO MBIA jRIed ') L-§ 'Biy

gtgdi

| <1 LNSWNHLSNI 40 LNOYA

8t

~ueudp Jusy aul asry (1} 1vges eyl [eIsul 03 shem eiqissod
OM] BJE 8U8L] "UCRENEISU Wosno B Builueid Joj aousislas
€ $8 pasn ag uzd ¢1-g ‘B4 ul sBumelp ruoisuswID au

UG EIRISU| WOISHY

'sayeid
vogossp WO ayi o) reygdwe pesniaa oy ybnouyr ndur awy
woy paidnod-op si wagSs Sul ‘siuod 1sa) asal; ussmMIaq DBjoaU
-200 st Jedwinf B usypL ‘PIBROG SUE JO JUOI) 3YL 183U §d | Pue 2di
0 suoneao] Buimouys ‘pieoq WB Ayl JO MBLA BIIRY 0L-€ Did

"pIBOG AU JO I} BUYL seau ($OEH) J01U0T (388 2
a4 10 uolEoo| ButMous ‘PIR0G LR SYL SO MAIA 1BRIRY 6-C Big

LF299e Ty
"13A37T 00
yOEH
H

<7 INIWNHLSNI 40 LNOHA

¥gZs—uonejelsus



instaliation—528A

STANDARD
l]“ ll Frjee) 19” RACK

19" RACK
ADAPTER
016-0115-02

PANEL
COVER
016-0116-00

WAVEFORM MONITOR

3662.23

Fig. 3-12. Rack instaliation in the rack adapter {cradle mount).

Waveform Monitor has a groove to accept this amount of
protrusion.}

4, Mark locations where the cabingt will be fastened o
the sheif. (The bottom dimensional view drawing shows the
0.156.inch diameter hoie locations in the cabinet.} Tempo-
rarily remove the cabinet; drili holes in the shelf.

5. Reinsert the cabinet through the custom panel open-
ing. Fasten the cabinet to the shelf.

6. Insert the Waveform Monitor inio the front of the cabi-
net. Secure the instrument to the cabinei by installing the
two rear-pangl screws removed earlier (in step 1).

To install the instrument using the second method, the
following procedure is suggested:

1. Measure the distance from the front edge of the
Waveform Monitor front sub-panel casting {o the center of
the front mounting holes in the bottom of the cabinet. (This
dimension should be approximately 2.19 inches.)

2. Remove the two screws shown in the rear-view draw-
ing of the 528A and slide the instrument out through the
front of the cabinet.

3. Cut the hole in the custom panel. Use the front dimen-
sional view of the Waveform Monitor or use the rear casting
on the cabinet to determine the size of the opening.

4. Mark locations of front mounting holes for the cabi-
net. Then, use the cabinet to mark rear hole locations for the
cabinet or use the dimensional drawing as a guide in mark-
ing hole locations. Temporarily remove the cabinet; dril}
holes in the shelf.

39
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Instailation_—szaA

FRONT VIEW OF CONSOLE INSIDE OF CONSOLE

1. Cut hole in panel the same 2. Cut the hole the same size 3. Drill 0,156 inch holes below
size as the opening in the Wa- as the Waveform Monitor front gach “foot’on the Waveform
veform Monitor cabinet to allow casting to allow the Waveform Manitor cabinet.

the front pane! casting to cover Monitor front panel to align

the cut. with the custom panel surface.

3662-24

Fig. 3-14. Customn installation details.

5. Use steps 5 and 6 of the first method as a guide for Tektronix Part Numbers for Cradle Mounts,
completing the instailation. Cabinets, Blank Panels, and Field Cases
Description Tekironix Part No.
........ Metal Cabinet 437-0100-01
Rack Adapter (Cradle Mount} 016-0115-02
Portable Usage (Option 02) Panel Assembly (Biank Panel) 016-0116-00
Carrying Case (Field Case) 390-0018-01

For portable use, the Waveform Monitor can be removed
from the rack or custom installation and slipped into a blue-
viny! aluminum field case. The field case has a latch to hold
the instrument in the case. in addition, the field case is These items can be ordered through your local Tekironix
equipped with a carrying handle and rubber feet. Field Cffice or representative.

@ 3-11






